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(54)TKle: TRANSPARENT LAMINATES AND MONOLITHIC TRANSPARENCIES 



(57) Abstract 

A transparent laminate comprising at least two transparent layers, a transparent 
interlayer bonded therebetween and a stifTening member (M), the interlayer having at 
least one free surface to whidi the stiffening member (14) is bonded. Also a monolithic 
transparency comprising a transparent polymer or resin (40) having a cavity adjacent an 
edge, and a StifTening member (42, 44) partially located in the cavity and extending 
from the transparency. 
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mn ,T> OF Ttm TMVENnoW 

The in^nto relate, to transparent laminates and monollttlo 
..«,.p.r«.cle, tor ue. in .ppUcstlon, requiring realsUnce '« Pl-V^^ 
pene^tlon tocludln, physic, attao. and/or blast ^^'^^-^'"^^ 
applied by gas or ll-uld. Typlca«y. "•^'■J'^^^. 
gov— buUdlngs, con^uter centre, ».d retail rtore. n«y ^ '^J^ 
trom attonpts to penetrate a window for the pun«».a of theft, entry, 
escape or vandalism- 

Also, window, on bnlldlngs, trains, boats, aircraft and ^ 
be s;.b».C to P«.etr.tlo„ from fluid pressure (wind or waUr), n.ecb.n.c.1 
Impact, blast or balUstlc attack. 

y/iCKOROtlMD 

Transparent barriers (tr«,sp.ranci..) are commonly lnterpo.«i at 
bulldllg peri-aeters and/or at the perimeter of defined Interior ^ to 
control access to cash, valuables, daU. personnel etc. These 
™y be permanent fixtures or be caused to tal» two or more poslti™.. 
using mechanical means. 

to the c«» of permanent barriers, these usually comprise transparencies 
Teld to PO-fon in channels which are thema-ves affixed to perm«.ent 
Structures such as walls or floors. 

AS indicated, another form ot barrier is a temporary barrier wW<a> is 
Ltd to ch«.ge poslMon and this may run along or h. or be gu.ded by 
channelways which «^ affixed to a permwiont atructure. 

in either situation the transparency allow, visual contact but >» ""'""t 
Z r pe^eived threat whether ballistic and/cr physical attack and/or 

blast . 
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stiffness. In parOcuiar h j^^^.^ g^^^ 

Influence of continued attack. 

— - — ; rer.^-^t nla out o. the. 

retinal. Co»««I»«>«y. ""^"y j„ . ^ured 

„ to the ev«.t of a pr-sur. w p^ed by th. 

„. of the tayentton o transperent lemlnate is 
Aocordtogly, .n •r'.lTt^T transparent layers, a transparent 
prodded which coa-prtee. at ^two P ^^^^^ 

to a see^d aapect . the — ' — rty^^n^ 
oomppising a transparent polymer havtog 
thereof, and a stiffening member partially located In 
extending from the transparent polymer. 

. the stiffening member is metal though polymers such as 

To^ar a^X oAbre reinforced resin may be used. 

4,663,228. Tbe disclosure in these patents is incorpor 
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3. 



considering a monolithic transparency, resins such as acryUcs, epoxys or 
polyesters are preferred as they exhibit the desired transparency and 
ability to be moulded with stiffening members without undesirable chemical 
or mechanical reactions. 

P^ferably the transparent layers are glass. Suitable glass may be 
annealed, chemicaUy toughened, heat strengthened or thermally 
toughened. Other transparent layers may be composed of polycarbonates 
or similar resistant transparent materials. 

Investigations have shown that the use of a stiffening member in contact 
with the polymer improves the overall resistance of the barrier to removal 
from its location. This arrangement also permits the stiffening member to 
act as an anchor or mounting point. 

In another preferred embodiment of the Invention, a number of stiffening 
members may be used. For example in the case of a scpu^re barrier the 
stiffening members may extend about the periphery of the barrier. 
Alternatively the stlffentog members may only run across the opposing 
edges of the barrier. 

In .nofto. preferred torn of the lnventl<» th. p=ni«n of tt. tot»l.,« 
.xtendtag b,yond lh» ot the tr.n^«-nl 1. provld«J ».th ^ 

opening »hleh correspond. »lth «. opentog to the .tIH«Ung ™™l«r. In 
snob an arnn.ge»«nt, » ...tentag device cn be p«.ed through theee 
opentog= to «.=hor th. «»c»nt, barrier Into any de.i«d poattlon. 
Altematlvaly. .«ch opentog, may be counier-^nk «.d th«. the mterlayer 
«.y now in the opcnmga with the effect ot riveting the .tlt£«Jng m«nber 
to the interlayer . 

The particular shape of the transparent layers or the interlayers is not 
critical. TyplcaUy the transparent layers are planar but could be curved 
or take on other two or three dimensional shapes e.g. square, drc^r 
and spherical. As such the invention does not substantlaUy h^terfere with 
tiie desired architectural design of the security barrier. 
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4. 

, « ^ ^Hftt the direct contact between the 

rtUtenlng member the *^ P ^ ^ 

.JterMttvely rwluoes the potential tor Oie sec 
tie the MxchoraBe ehannels by Bexlng. 

Sh^l, tMs .rr.na.ment enabU, ^ fixln. «hich h.ve 

^^herto ».th convention., ^cnrity barrier.. 

TiirgmtTPTIO^^ DRAWmSS 

^. .n^ntlon 1. *° "° """"^ " 

which: 

, ♦ rr^.v, at a security barrier according to one form o£ the 
Figure 1 is a front view oE a securitjr 

inventicm. 

Bp« 2 1. . cross °' ""^ 

Pl^e 3 is . cro.. secUonM view along .ec«on B-B ot flgnr. »• 
Hgnre 4 IS a front view o. . .«».d ^-n of the inventtoa. 

«,nr. S is . c.o..-.ec«o™.l -ong section A-A figure 4. 
Hgnr. 6 IS . front view of a third form of the invention, 
ngnr. 7 1. a cro.. section along section A-A of flgnr. 6. 
Bignre 8 1. a cross section .long secUon B-B of figure 6. 

Hgnre 9 Is a front view of a fonrth form of the h.,ention. 

jigur. 10 is . cross section ateng section A-A of figure 9. 

Pignr. U U a cross-section., view -ong sec«on B-B of figure 9. 



I CIIRCTITIITF <(HEET \ 



PCr/Al»2/M361 



5. 



HIUT« 12 1. a tront -riew ot . Dtth tonii ot the Invention. 

Hguro 13 1. a cr»..-seotlon.l vtew along section A-A of Figure 12. 

Hjur. 14 1. a t«nt view ot a rtxth form of the Invention. 

Hgure 15 1. a croaa-aectlonal view along section A-A ot Flgore 14. 

The flret form ot the Invention Is shown In figures 1 to 3 Inclusive. A 
security barrier 10 ha. a pair of transparent layers U »>d 12 separated 
by an Interlayer 13. This arrangement detlne. the visual area A., 
interlayer 13 extend, beyond the edge, ot tr«.«»rent layers 11 and 12 
to torn a penph«^ sWrt. A metM m«.ber 14 ,s placed on «»h «de of 
that skirt. AS .aore particularly «n t™. figure 1 the .neta member 14 
covers the entire perlph^y of the security berHer 10. Whlls^ metal la^r 
14 is d»w. .. con«n««z.. It can ot course be mad. up of rtrlp. of metal. 

Anchoring aperture 15 are also provided In metal layer 14 which aUgn 
wL «JL;. 16 also formed In interlayer 13. This enables the security 
barrier 10 to be fixed Into position with fasteners (not shown). 

,n manufacture the transparent layers 11 «.d 12 are cl«m.d «"» 
with interlayer 13 and metal member 14 are placed Into position. Where the 
^rUyer « Is ot the type disclosed In US Pat^it no. 4.619 973. bonding 
1. car^^i out by pUdng the laminate mto en eutocUve a. a °^ 
approximately J30<-C «.d at a pressure of approximately 7 bar^ Ms 
Jading has been found to be parHcularly resistant to separation and 
remits U. a highly .t-..e tamln.t.. There 1. not necesearlly d.ect fushig 
between metal Uyer 14 and tr^isparent layers II or 12. However these 
sr. todirecfly »lhered by Interlayer 13 flowing therebetween. 

Figures 4 and 5 depict a second embodiment ot the In^ntton. In 
pj^cular It 1. common In the securlly barrier todustry to build up *e 
Lckne.. ot . lamm... by placing » number of U>terUyer. on top of ». 
enother to Increase the overMl Interlayer thlclcnes.. The great^ the 
deelred .trength of the security b«^l«- the greater the number of 
interlayers utilised. 



PCr/AU92/00361 

WO 93/02269 



6. 

tto .rtdth a intotayer. 17 «.d 19 and t .^bto, tt. 

interlayers 17. 18, and i» --curitv o£ the barrier from 

23. This sandwich e£fect improves ^JJ'^J^^^ ,,,,,3 « to 
considerable flexing which nay ^^^^^^^ ,3 ^ , flanged 

be disengaged from its located position. ^^'J^l 
portion 24 in which apertures may be formed to provide 
and anchorage points to existing structures. 

Again, the arrangement can be assembled and bonded. 

H^s 6 to 8 depict another form of the invention particularly adapted to 
enable fittings to be attached to security barriers. 

comprises an interlayer continuous and each 

extend* 

„^ 30 31 .« ^ - .:::L,T:::reLr. 

30 ^ 31 «>d mterU^ 28 -^^^^f^^ oo .ither Id. ^ 

from its edge. 

. . thp fittings can be secured to the face of a 
I. this -^°^"^"*';^\3,';,et up in attempting to anchor mate«^^ 
transparent panel and the stresses ^'^^ ^^^^^^d. 
directly to transparent layers 26 and 27. such as gl 

. ..ther more co„.lex form of the -^^^ ~ ^ 

T;:r rrii:i - ^^^^ 

r::r:l:Crand undenaymg this interlayer 35 with severe 
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transparent ..yars 36. Th. .r».spar«.t layara 36 d.£ine cha^da 
thareLt„een inU. which n».a. n«.b,ra 37 are pUced. A bord«- of PaW 
tayer 38 aurroond. tba m<».I=. The «»ae «™nga»«.t t«ined 

cm tha rear surlsce of the security laminate 33. 

The adauon oC metal lay«-. <n this embodiment ssrves to restrict the 
tr«..p.ren=, of the .r«m«ement and to improve the rigidity of the 
^ baler. In such a situation it vould be dUflcuit for the securt^^ 
barrier to b. p«.etr.ted. Not only would an Intruder need to penetrate 
through th. transparent layers «.d the lnt.rl.yer but they would alao 
Med to overcome the strength of.th. metal layer. 

An alternate form of the invention 1. shown In flgurea 12 «>d 13^ A 
monouthlc tran.p.r«>cy 39 1. comp™«d of . polymer or * 
„Uch ^ anchor 41 I. emb«lded. T1» «.=hor 41 ha. a cyBn«cal r»d 
poruon 42 which I, located In a caVty h, ahee. 40. Arm. 3 and « 
L^ct to cyltodrlca. rod portto. 42 «.d «ct«.d ,r» J*"' 
arm. 43 «.d 44 may be u«d to anchor the transp«^cy 39 into «.y 
desired position. 

A slallar f»m Of the invention Is shown in figures 14 «.d 15 in whld^ 
monouthlc transparency 45 comprise. . polymer or rertn sheet 46 from 
Teh an anchorage bar 47 extends. The anchorage bar 47 is connected 
to a «juare bar 48 OTibedded in shrct 46. 

I„ both these «.bodlments the anchor can be formed Into the ahe.1 by 
positioning it «.d cualng the polym« to flow ar«md It. This causes O.. 
let to th. rod or bar. Aa theae have a width greater than th^ 

.rm. or anchor which extend, from th. .heet they f»mly h.ld in 
place by the encasing sheet- 

All the above embodiments Illustrate hov, the invention serves to improve 
the anchorage and rigidity of the security laminate, f 
which are formed malce it difficult for the polymer to be flexed suf£.c,ently 
to be torn or displaced. Similarly, by using these types of arrangements it 
is possible to provide mounting areas for other fittings. 
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^ CLAIMS DEHNIHO 1BE INVimTIOH ASK AS POUOWS: 

A ,r««P«.nt .»..n.U comprising at .e«t two ««->»-^^- 

l^r the .nurwer .a„ng at .~.t ^ ^ ^ ^ 
the stiffening member is bonded. 

A Um..a.« «=-^» '» ' "'"'^ "ttZ.te 

Lac U for^d by th. U>t»..yer «t«.dlng £r«. batwaen tha 

transparent layers. 

A U->».t. «=cora.,« to cwm 2 «hera.n two or nora traa^a- 
L tona-S tha mtarlayar axtaodmg £ro™ batwaa» tba 
tom^arant toyar. to mora than ona dlraoUou. 

A hmonata according to any ona of =h>h.. 1 " 3 wharain tha 
.ocurity temlnate Is rootanpitar. 

A, . ^l.lm 4 whnraln aach layar Is ractangular 
A laa.ln.b, according to cWm 4 dlo-anslons of 

.,d tha .nt„..yar - — ^rba^s bonded to tha 

transparent layers. 

^,«cr tn claim 1 wherein each of the transparent 
f '^^rCrturc r tha apartnr, of aach transpa^nt 
" Jad -h ona anothar. snd tha st«fanU.g a»a,ber . 
hondod to tha totcrlayB' In tha apartura. 

A Ua^ta according to ^ 1 o-apria^^ t«o ^^'^^ 
„d thraa Intorlayar. locatad thar.bat«.«., the mtarlayars 
"Ing a rac... in which tha ..l««Ung ~a,bar .s locUd. 

A transp=r«.t Ua-nat. according to claim 1 in which tha 
mamhar ha. »ans by which the l»»n.te can ba 
att«>h.d or ».chor«l to a surrounding stmotura. 
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10. 



11. 



12. 
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A transparent laminate according to any one of claims 1 to 8 in 
which the transparent layers are comprised of glass. 

A transparent laminate according to claim 9 in which each piece of 
the glass has been annealed, chemicaUy toughened, heat 
strengthened or thermally toughened. 

A transparent laminate according to any of claims 1 to 9 in which 
the stiffening member is composed of metal, polycarbonate, acryUc 
or fibre reinforced resin • 

A monoUthlc transparency comprising a transparent polymer or 
resin having a cavity adjacent an edge thereof, and a stiffening 
member partiaUy located In the cavity and extending from the 
transparent polymer or resin. 

A monoUthlc transparency according to claim 12 wherein the 
transparent polymer or resin is laminated to a transparent layer. 
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